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ENGINEERING RESOLU'TIO:4S 
AND CONCL.USIONS 

1, Q,~.alifj.ca,tion s-t&us oP the  ~4959O-53.5 valve is based on the t e s t i l ~ g  02 
Specj.s:eils {/3 #l~-. T e s t  specj--iib #l $-$ are of tile obsolete -513 
configtryation arid axe not c",ssocieceii with the  q ~ a . l i f i c ~ t i o n  of L'ne -515 
conY.i.gi~ra,?; 2 on 

11 
2 ,  Exi;ernr,l lea1ia~;e 11p t o  3 scim ~cci~red on Specimen 7'3. The SCl3 has been 

revised t o  a13.0:. 10 ccir.1. 1ila:i5-rr::;:;l-. c:cJ~ernal- lediage by. t h e  lk!:9590 "AS'! 
chs:ngc a 

(USE C O P I I I F I U A T I O N  SMLET A S  N E C E S S A R Y  ) 
-9pXTiXTi--*r -4C-m-s+*:-- ~ = ~ & - m ~ ~ v ~ ~ ^ & E ~ ~ a . > I = I ~ % v - - * - =  -.=------- 

I STATEMENT OF 
QUALIFICATION 

Based cm the Foxwid .;l.C~a,lification test results presenked in the attached 
repol-t, it i s  the  conclusion of t h e  Do=las Aircraft Cc~mpmy that the 
ebove i tem continues t o  be qualif led f ~ r  use as intended on t h e  Satnrr l  
S-TVB. 



4, Iri<; ex-,na.,l &&;~&ce I n  excess oi" " L I ~  3009 sc i .~n ~~7.l0~iecl ful- vji~:l-;ytc i si; 
e ~ - f i r o r ~ ~ l e l k  s oc. curred ~ i t h  SltecZtlr3.n a . ~ d  Sp2cin.lc.n ;:4 4, The vi.by-.".' c C. J- 011 

l e~ ie l s  specific? t h i s  ksJi we-re prescrj-bed to 5xcluG.e r11axLrrrmi 
P7 levels, lrhich m e  eq~er ienccd  duz?j.ng s t a t i c  frying,  hey are sigid- 

f l c a ~ l t l y  ~ I O P ~  severe thpm t h e  levels  ex_nerie?~ced 61ir.ing vehi.cle f1igii-L 
=odese TJj_bi.&ion test j-ng rcc=or~i)1_i:;'ncd m4z-i. 1 - 9 C  tested. 1Ll';Aor'f zr~d 
flI&;t .:i.e-~e7,s s ~ p ~ ~ z i ' i e  Pya?, si;&ic Tix'ing levels, Tfit.:~e t e s t  res~xlts 
proved -that t h e  high J-calrzge ra.tes experienced d ~ r r i ~ g  the vihra:ti.on 
phagn O? f ozzr.c0,11. qy.aXif'ic~tton t e s t  9.i15 aye not e:o?e~~:ienced 8 k  t h e  lot.res 
fligh-;;s. leveis,  Since 811 vent gas, dlxring s ta t i c  f j . r i ~ ~ ,  is &cc.i;eci 
airaz froin t he  t e s t  s.i;e,nd and adst:;:;\la.'i7e heJ.l~e~n is avaj-lable f ro!n a grow14 
supply, t h e  LIP:. e- lea!;~ge rake 1.. ll& significall t  the,t .t;i:ne, 

7 ,  hzz:; e~a-:ir-g pressi.=es of S~gnci.s.l.n jiL4 &-l;:.il5u-ted to a le&!.; in 
.fit ~ : ~ ~ ~ ; r c f i ~ e  bellovs in "i'e oo;-i-kl,oixer po&i,on of f;hc specil?elz, !?!i$2 

!!* 
suecin~1-i - was l~.n_?.iics Specimen $3 i n s o f a r  as t18S the only -515 valve 
r;&% %7.'.':hi~j-'~ E; hej.lu.rn ba.ckr"ill i n  t h e  reference bellwurs, Yle I.acli 0s" 

~ P , ~ ~ . I . x ~ ~  6:l.d ;1c~-k J-erLd itsel..? to i]:e efr'icierit r;:etild of d5''icc-tirlc 1281';~ 
e3lnloysr!. by t h e  yell:ior 1.n the rnrn?.~~acture of all. oJiher bellows. - 



The test  spgclmens were two oxidizer tank r e l i e f  valves, test  plan itam 
FQ I -PA, mnuf ac tored by W, 0. Leonard, l ncwporsted , Pasadena, Ca l i f orn i dry 
msnufacturer's P/N 21725012. The test specimnq were identlfled as 
f 0 l I~QWS : 

Each test specimen, in ' turn,  was Installed on'vibrati6n test t ixl-uro 
IT02802 with associated hardware 8nd components i n  accordance with tesl 
as- I y draw I np 1707503. The test  f i x t u n  re  1 ghed approxi mate l y 146 P ~ ~ a  

V'i bra t  I qn and shock test equi prq.n$. inc ludeddhe a: 
I i u a u u u b :  

Osc i l l ographs CEC 5- 1 24 3036(#I 303.7 
Galvanometers CEC 7-326 u 
A~celerameters Endevco * * 
Char* Ampl i f  iers Endevca 27 134 * 

Unholtz-Dickie * u 
PRlO I '640519 
WIOO 62583 1 

Equol i zer/Ansl yzer Ling ASOE-80 61 1825-12 
X-Y Recorder Moseley 2 986 

Techniual Products TP626 61 1595-2 
Technclal Products TP627 61 1595-3 
Technical Products TP633 61 1595-1 

A-259 ( 1 )  . 611825 

Polaroid -- 562276-2 

-" --- 





3, When the tape loop anslysid showed a satisfactory spectrum, the 
reminder of $he full-power run was completed. 

Random vibration tests  were performed for a total  duratlon of 12 mlnutss I 
I 

in  each axis. laput levels -re as follows: 

20 - 60 .01 g2/cps 
60 - I 20  410 db/octave 

129 - ZQQO . r  $/@PC I 

tape. 

l k e m  the r5lcw)c tas ts  wero ~.rterrrCd, svshrn aecuraev was chocked 8 S  f ~ l & t  

J y  WC.r-0#: W d .  &m#ka@y *U  MI^ 4.l by .MIP c t * ( . l b W h  
during tb. parlodic cotlbr8tion and sor t i f  ication of the mm.sop.. 1 

2. Vertical input deflection was adjusted by inwrt ing a calibrstion 

desired vwtlccrl scale divisions. 

Sh@ pul sos were shaped by a aavaf orm synthositer, dl  splayed on a m e n ~ ~ c  ' 
and photwraphed by a Polaroid camera. . The input level for a l l  axes was 
as follows: 

Number . . . . . . . Three pulmo per a x i s  ' 
Input Shape , . . . Hslf sine wave 
Acceleration , . , . 209 ( 0  - peak) 
Duration . . . . . IOtmi l l fseconds - 

Sholk response data were recorded on oscillogrsph charts and FM tqpe. 

:tow temperature, pressure, snd operational requirements associated ~ 1 1 t h  . 
*b vl brat Ion and shMk tests wer* control led, mn i W d ,  and documented 
?y ttp prime lubwrtory, group MIDO. 



Sinrrsofdal data are pnrwnted as  lots of Acceleration versus Freauencv on, 
the fel loning pages: 

Radial 
Tangpnt f a I 
Thrust 

A 8  through A 1 0  
A l l  through A 1 3  
A14 through A16 

Wiit I 
Tangent i s l 
Thrus* 

At7  through A19 
A20 through A22 
A through A24* 

* Data b l o w  I 5  cps on paws A2.3, A24, and A25 were inval id because of 'am1 
incompatible nolse-to-signal r r t l o ,  M ~ ~ e v s r ,  the input wes ver i f ied bw 
closely monitoring tho control signal on tho consoie meters during -tho 
test, 

!?andom vibration data are presented as equalization cantrol p lots of 
Spacttel Donslty versus Frequency on the fol lowing paps: 

Radial 
Tangent is l  
Thrust 

Radial 
Ta~grn t  i 8 I 
Thrust 

Shock tes t  dmtr r e  presented as photographic plots of Acceler8tlan versus I 
Tlnw on page A32 fw S I N  544 and on page ~ 3 3  for S/N 506, These data Woke 
approved by the Task Force npmssntative, 

.! 
Oseillog~aph charts and FM tepee of response accelerometer s.ignals recw@: 
.durlnp sI nusoldal and randan v l b n t l o n  test  leg and shock h r t s  a n  stwed, 1 
i n  tb A 0 8 1  f l les i n  accordance w i ~ W I  th'8:-f erred data pol Icy d e x r  b i d  '1.9 - 

3@@randum A2JO-AWO-66 1 45. 

'%iIr_rat!on and shock tes t  requirements fw Formi Qual i f icat lon test ing 01 
14~at ;  sp-Wimrrs .S/# 544 end SIN 508 were sat i sf,actorfl y mt. . il 



















COUCLAS AIRCRAFT COMPANY , INC. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  

SIV-B OXIDIZER TANK RELIEF VALVE 
CFQ I-9Al 

CONFIGURATION --- S/N 344 
NOTE.. . SEE PAGE _81 

FOR PICK UP LOCATION 
COMMENT--- REFERENCE CHANNEL 
LEGEND. . . 

UPSWEEP - 
DOWNSWEEP ------ 

TEST CONDITIONS..*.  
TEST DATE... . . . . . . . . . .  03/21/67 
AXIS OF EXCITATION... .  RADIAL 
PICK UP NUMBER ( l ) . . .  1 ND51 FILTEREC 
PICK UP RESPONSE...... RACIAL 
INPUT ACCEL.PER PbGE.. - 



DOUGLAS AIRCRAFT COMPANY , INC. 

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  REPORT NO. 

SIV-B OXIDIZER T A N K  RELIEF V A L V E  
(FQ I-9Al 

CONFIGURATION --- S I N  544 
NOTE.. . SEE PAGE +&!. TEST CONCITI@4S.... 

FOR PICK UP LOCATION TEST CATE............. 03/21/67 
COMMENT--- AXIS OF EXCITATION.... RADIAL 
LEGEND.. . PICK ue NU::BER ( 2) . . . 2 ~ ~ 6 5  FILTERED ' 

UPSWEEP - PICK UP RESPONSE...... RADIAL 
DWSWEEP ------ INPUT ACCEL-PER PAGE.. - 

F R E Q U E N C Y  

I 



DOUGLAS AIRCRAFT COMPANY t INC. 

S I N 3 S O I O A L  F R E Q U E N C Y  S W E E P  
FACE NO. 

REPORT NO. 

SIV-B OXIDIZER TANK RELIEF V A L V E  
(FQ I-9Al 

CONFIGURATION --- S/N 544 
NOTE.. . SEE PACE A7 

FOR PICK UP LOCATIW 
COMMENT--- REFERENCE CHANNEL 
LEGEND. . . 

UPSLIEEP - 
DOCMSUEEP ------ I , 

TEST CONDITIONS.... 
TEST CAT€............. 03/23/67 
AXIS OF EXCITATION.... TANGENTIAL 
PICK UP NUMBER ( I )  . . . 1 ND51 UNFILTERED 
PICK UP RESPONSE...... TANGENTIAL 
INPUT ACCEL.PER PACE.. - 



SIV-B OXIDIZER TANK RELIEF VALVE - 

(FQ I - 9 A l  
CONFICUEATION --- S/N 144 
NOTE... SEE PAGE -& 

FOR PICK UP LOCATION 
COMMENT--- REFERENCE CHANNEL 
LEGEND.. . 

UPSXEP - 
CCWNSWEEP ----- 

TEST CONCITIONS.... 
TEST CATE............. 03/23/87 
AXIS OF EXCITATION.. . . TANGENTIAL 
PICK UP NUMBER ( I ) . . .  1 ND51 FILTERED 
PICK UP RESPONSE...... TANGENTIAL 
INPUT ACCEL-PER PAGE.. - 



COUGLAS AIRCRAFT COMPANY I 1NC. -.. - 

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  REPORT NO. 2!3!- 

F R E Q U E N C Y  C I C P S ~  a 
I 

a - I i ' 7  

r .  I 



- m  

COUGLAS AIRCRAFT COMPANY I INC.  

SIV-B OXIDIZER TANK RELIEF V A L V E  
CFQ I - 9 A l  

CONFIGURATION -- S/N 544 . NOTE.. SEE PACE 3 
FOR PICK UP L O C A T ' I W .  

COHHENT--- REFERENCE CHANNEL 
LEGEND . 

U P S E E P  - 
COVNSWEEP ------ 

TEST C0NCITIONS.m.. 
TEST CATE.... . . . . . . . . .  03/23/67 .. AXIS  OF EXCITATION.. THRUST 
PICK UP NUMBER ( l ) . . .  1 NC51 UNFILTERED .... PICK UF RESPONSE.. THRUFJ 
INPUT ACCEL-PER PACE.. 

F R E Q U E N C Y  ( C P S l  



..- 
a 

REPORT NO. 

COUGLAS AllCfiAFT COMPANY INC. 

S I N U S O I O A L  F R E Q U E N C Y  S W E E P  

SIV-B OXIDIZER TANK RELIEF VALVE 
[FQ .I-9Al 

CONF ICURATlON --- S/N 544 
NOTE.. . SEE PACE f l  

FOR PICK UP LOCATION 
COMMENT--- IEFEREN.CE CHANNEL 
LEGEND.. . 

UPSWEEP - 
DOWNSWEEP ------ 

TEST CONCITIONS.... 
TEST CATE..... . . . . . . . .  03/23/67 
AXIS OF EXCITATION.. . . THRUST 
PICK UP NUMBER ( l ) . . .  i ~ ~ 5 1  F I L T ~ R ~ D  
PICK UP RESPONSE...... 
INPUT ACCEL-PER PAGE.. 4 m y -  - - 

EL- r - 
F-- 



DOUGLAS AIRCRAFT COMFAYY , INC. 
PAGE NO. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  REPORT NO. 

S I V - B  OXIDIZER'  TANK R E L I E F  VALVE 
[FQ I-9Al 

CONFIGURATION --- S/N 544 
NOTE.. . SEE PAGE ,a 

FOR PICK UP LOCATIW 
COMMENT--- 
LEGEND.. . 

UPSWEEP - 
COWNSMEP ------ 

TEST CONCITIONS.... 
TEST CATE.... . . . . . . . . .  O3/Z3/67 
AXIS OF EXCITATION....  THRUST 
PICK UF NUMBER ( 2) ... t? NC65 FILTERED 
PICK UP RESPONSE...... THRUST 
INPUT ACCEL.PER PAGE.. . - 1  
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F R E Q U E N C Y  C C P S )  



S  I N U S 0  

S IV -B  OXID 

CONFItURATI013 --- S/ SO8 
MTE. .  . SEE PAGE 

FOR PICK UP LOCATION 
COMMENT--- RFFERENCE CHANNEL 

COUGLAS AIRCRAFT COMPANY , INC. 

I D A L  F R E Q U E N C Y  S W E E P  

I Z E R  TANK RELIEF V A L  
tFQ I 

TEST CONCITIONS.. . . 
TEST DATE.... . . . . . . . .  
AXIS OF EXCITATION... 



- -  I m--- 

4 

COUGLAS AIRCRAFT COMPANY INC. 

S I N U S O I D A L  F R E Q U E N C Y  S W E E P  REPORT NO. 

SIV-B OXIDIZER TANK RELIEF VALVE 
[FQ I-9Al 

CONFIGURATION --- S I N  508 
NOTE.., SEE PAGE TEST CONCITIONS.... 

FOR PICK UP LOCATION TEST CATE............. 4/t4/67 
COMMENT--- REFERENCE CHANNEL AXIS OF EXCITATION.... RADIAL 
LEGEND... PICK UP NUMBER ( 1) . . . 1 NDSl FILTER@ 

UTSLlEEP - PICK UP RESFONSE.. . . RADIAL 
COHISMEC ------ INPUT ACCEL-PER PK6E.. . 

10. 100. 

F R E Q U E N C Y  ( C P S )  



S I N U S 0  

SIV-B OXID 

CCJNFIGURATION --- 
NOTE... SEE P A W  

FOR PICK UP LOCATION 
CatIIENT--- 
LEGEND.. . 

VPSUEEP - 
CWSCIEEC ------ 

COUCLAS AIRCRAFT COMPANY a 1NC. 

I O A L  F R E Q U E N C Y  S W E E P  

IZER TANK RELIEF VALVE 
(FQ I-9Al 

TEST CONDITIONS.. . . 
TEST DATE... . . . . . . . . . .  4 / 2 4 / 6 7  
AXIS OF EXCITATION... .  RADIAL 
PICK UP NUMBER ( 2 ) . . .  2 HB88 FILTERED 
PICK UP RESPONSE.. . . RADI A_L 
INPUT ACCEL-PER PAGE.. - 

10. 100. 

F R E Q U E N C Y  CCPSl 



























A r q a I  a -= .- -- v 

DOUGLAS AIRCRAFT COMP 
CHECKED B Y :  - - hESSII.& & SPACE SYS'TEW DIVISION MODEL m V 4 ~  
DATE. 

TITLE, REPORT NO.: Rd@Ffi A/ 
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